Abstract -The new approaching for Phong shading method speed increasing is presented in given paper. According to the first approach for those parts of image were highlights is presented is used the Blinn lightning model andfor the rest part the simple Lambert model is applied. Using this method the quality of scene stay the same when we use the complicated Blinn model and the scene creation speed is razed significantly.
I. INTRODUCTION
During realistic image forming the most timeconsuming procedure is the shading. The existing shading procedure are based in the fact that almost all surfaces can be presented be polygonal meshes. If for all meshes is used one normal during shading procedure we get the images which are consists of separate polygons with strictly visually noticeable colour intensity changing in borders.
Gouraud [1] proposed method how to get more realistic images. He proposed to approximate the normals in the polygon vertexes. The colours intensity are calculated for each vertexes and then linearly interpolated across polygon edges and raster lines. Gouraud method is good only to generate the mat surface, because linear interpolation don't take in to account the surface curvature.
The best quality of shading can be achieved using the method which was proposed by Phong. [2] . During the Phong shading are taking in to account normals to all polygons pixels. The calculated normals and information about observer and light source location are used for colour intensity calculation.
In Phong method during normals calculation it is necessary to do their normalization. This operation is a quite time consuming. To avoid this operation Shoemake [3] proposed to use for normals calculation instead of linear interpolation angular interpolation ( fig. 1 ). In this case normal can be calculated using the formula:
were w c [0,1], and g -the angle between normals Na and Nb. Nevertheless equation (1) is still a quite complicated. In given paper we present the new approach to simplify normals calculation during Phong shading using angular interpolation.
When normals are founded they are used to calculate colour intensity. For this purpose are used lighting models. The most common used lighting models are Lambert models [4] -for mat surfaces and Phong [2] , Blinn models [5] 
If to change in folmula (4) sin g function to 1 cos2 if , and present cos i like a scalar product of Na and Nb will get: N(w) = Na cos(w ) +Nb Na(NbNa) sin(w.) (5) N(w) = Na cos(w iv/) Nacosl/7in(w qi) sin(w. y -N(t -1) . (8) We show have the unit normal using angular interpolstion can be founded from two privious.
If take in to account, that w ig can be founded using cumulative summation, for calculation of normal ortogonal component using formula (1) The size q computation is offered to do in a way than difference between real zero value of specular color intensity component In (A). ks (A) cosn y and received as a result of zero threshold value usage for function cos' y, was in borders from zero to one: 0 < IIX (A). k" (2) cos' Yn < 1.
Having replaced value of function cos' y on size 2-q we will receive O<in (A)p( 2-q < 1 .
(10)
The value of kS,((A) is in a range [0,1], whence maximal value of factor k,, (A) = 1.
The value IJn (A) can vary from zero to infinity, depending on how powerful the light source is. For convenience the given size is offered to be presented by the nearest number, which is a degree of two as follows: Iin (2) < 2t. Substituting unknown sizes in the equation (10) receive, that q = t .
In practice at realistic images formation, as a rule, intensity of a light source does not exceed 500.
Substituting the given size in the equation (10) we will get q-9. The researches necessity of above mentioned lightning models usage is offered to be carried out not for each pixel separately, and for groups of pixels. The basic figure, which is shading is the triangle. Accordingly the researches will be carried out for pixels groups limited by a triangle.
All triangles are divided on two types: 1) triangles, where the highlight or part of it is observed;
2) triangles, where the highlight zone is not observed. The triangles can be carried out to the first group, if for all pixels or part them, the angle 7 is in a range: 0<y<arccosr29n .
For shading of such triangles the Blinn lightning model will be used.
To the second group concern a triangle, at which the size of a angle 7 for all or some part of pixels is more for size arccos 2 n) and for such triangles will be used simple Lambert model.
There is no sense to analyze size of a angle y for each of pixels of a triangle, it is enough to carry out such analysis only for pixels, which are placed on triangle edges.
All possible variants of middle way vector accommodation concerning to normal vectors of edge pixels in triangle is possible to divide in two groups:
a) The middle way vector is placed in such a manner that has the least angle y with normal vector for one of the last edge pixels.
B) The middle way vector is placed in such a manner that has the least angle y with normal vector for one of pixels witch is situated in edge middle.
For definition of the fact to which of variants of middle way vector accommodation can be carried out the triangle edge is offered to use spherical trigonometry. In a fig. 3 the spherical triangle is submitted, in which basis make two normal vectors NA, NB of edge AB final points and vector H .
In case one of angles X, v is more then 90°, such edge concerns to group a), if both angles X, v are less 90 , such edge concerns to group B).
Using properties of a spherical triangle receive, that cos9 = (cosa-cosXcos ) /sinysin X. (11) greatest by comparison cosine marks of the appropriate angles calculated according to the formulas (11) and (12). If a angle < v greater for a angle < 9, there is a size cosy is calculated: cos y = NA * H.
For a case, when a angle < 9 greater for a angle < v, the size cosy is equal to:
The received value cosy is compared with cosyv, which.
If the edge is corresponded to group B) ( fig. 4) , the calculation of the minimal angle value will be carried out in the next way. At positive values of cos19 and cosv, <v and < 9 less 90 , and at negative -is more.
The account of the minimal value of a angle y is made for group a) as follows. fig. 3) (3)). In case even for one of triangle edges cosy < cos Yn , then in the given triangle the part of a highlight zone is located and for such triangle it is necessary to use Blinn model (equation (2)).
IV. CONCLUSION
Realization of proposed method showed, that objects which were generated using proposed methods are the same to the objects which were shading according to Phong method with use of Blinn model (figure 5). Visual identity is also confirmed by NMSE, which is in range 0< NMSE< 0,0001.
The usage of improved angular interpolation during Phong shading and the method of adaptive approach for objects shading allows essentially lower computing expenses and therefore increase productivity.
Thus the shading quality remains same as well as at use of classical Phong shading method and Blinn lightning model for shading of all triangles, of which the object consists and speed of image generation increase greatly.
